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ABSTRACT
This project was conducted ~y)the Combat Operations Analysis (COA)

Dire of tne-1J~--*,-m1 Cyitibirled Arms Combat Development Activity(CAC in Support of the Rear Area Combat Operat i ons (RACO ) study.
(ACN 49559) done by Concepts , Doctrine and Literature (CDL)
Directorate from May — August 1979. While the paper is self-
sufficient , its background and application will be ampl ifi when read
in conjunction with the study report, published separately....~Thestudy ’s objective was to reexamine existing doctrine for security of
the Division and Corps rear area. This project developed and
evaluated alternative combat forces for the new rear area concept
required by the changing roles , m i ss i ons , operational concepts and
threats within the corps and division areas. A multi -attribute
utility (MAU) analysis was used to merge several assessments of the
over 137 potential force and force combination options. This paper
documents the methodology and assessments used to develop those forces.
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REAR AREA COMBAT OPERATIONS FORCE DEVELOPMENT

1. GENERAL . The Rear Area Combat Operation s (RACO ) Relook study
included a requirement for a reeva luation of the combat force
necessary to counter old and new threats to the newly- defined corps
rear area (brigade rear to corps rear). This paper discusses the
effort undertaken by the Combat Operations Anal ysis Directorate of the
Combined Arms Combat Development Activit y (CACDA) to determ i ne the
size and composition of such a force. Because the study was tied to
the Division 86 Related Studies timeline , a rapid methodology was
required to address the man y potential solutions from the large number
of forces under consideration . The paper discusses that methodology
and a scoring mode l used in the development of the force options for
RA CO.

2. REAR AREA COMBAT ANALY SIS TEAM (RACAT). To evaluate and assess
the forces under consideration , a Rear Area Combat ~nalysis Team , orRACAT , was assembled at Fort Leavenworth on 16 July 1979. It was
composed of representatives of the Combined Arm s Combat Development
Activity (CACDA) ; the Infantry, Armor , and Aviation Centers; the
Military Police School; and Institute for Military Assistance.
Representatives of CACDA’ s Concepts , Doctr i ne, arid Literature
Di re~tor&te briefed the objectives of the studies. CACDA Threats
Division and Scenarios and War Gaming Directorate briefed the rear
area threat spectriin and SCOR ES Europe I I I  scenario , respectively,
with particular emphasis on the corps rear aspects of each .

3. FORCE AVAILABILITY AND PHASING . The SCORES Europe III scenario
established the combat forces that were considered and the time at
which they were committed or available for RACO missions during the
various phases of the corps battle (discussed in paragraph 5f below).
The forces that were considered are listed in table 1. Note that the
MPs were considered in company-sized i ncrements , whereas other
al ternatives were considered in battalion or task force increments to
observe the Division 86 concept that the battalion will be the
smallest unit for comitment . The task force configurations were
standardized at two mech compan i es and two tank companies . Both corps
and division assets were considered . The combat force organizations
conformed to the Division 86 configurations shown in figures 1 through
4. The MP companies were assumed to be heavied -up with the
high —mobility vehicle. A total of 137 force and force combination
options were considered individually (see appendix 

B).1
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Table 1. Forces Available for RACO.

Air Cavalry Attack Squadrons (ACAS )
Armored Cavalry Squadrons
Mech/Armor Task Forces (2 Mech/2 Armor )
MP Companies
Special Forces
Dedicated Infantry Batta lions *
Comb i nations of above

*Not in Europe III scenario , but an early additional consideration .

4. THREAT LEVELS. The threats to the corps rear area were defined in
the levels shown in table 2. To facilitate analysis , these levels
were regrouped , as discussed in paragraph 5c below .

Table 2. Threat Levels.

Level I
1 Agents
2 Saboteurs
3 Terrorists

Level II
4 Diversionary Operations
5 Sabotage/Reconnaissance Platoons

Level III
6 Airmobi le Battal i ons
7 Airborne Regiments

5. SCORING MODEL . To determi ne which force option of the 137
possible options was best and to document why it was selected , a
scoring model was developed . This model required assessments of five
character i stics that were recognized as comon to the requirement for
any rear area combat force. These characteristics were identified as
intelligence , reaction , firepower , and mobility capabilities and the
penalty associated with diverting an organization from its “normal
mission .’ The “normal mission ” penalty became a significant
discrimi nator. Each characteristic is discussed separately below. A
definition and measuring scale is given , followed by either the
assessmen t or reference to its location .

a. Intelligence.

(1) Definition . The intelligenc e capability examined was the
ability of the force being considered to bring additional enhancement
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to the RACO i ntelligence network or to exploit the available
intelli gence . It was the capability associated with detecting the
threat . The most difficult threats to detect were the level I threats .

(2) Scale. A scale of 0 to 3 was established for measuring
each organization ’s intelligence capability. If an organization was
likely to be able to detect a level I threat , it was given a score of
3. When level II was the most difficult threat that the organization
could detect, it was given a score of 2. If a dismounted battalion
was the most difficult threat the organiz ation could detect , it was
given a score of 1. Organizations that could detect onl y airborne and
motorized threats received a 0.

(3) Assessments. The intellig ence assessments for the
organizations considered are shown in table 3. Force options that
combined these organizations received the highest score of their
component organizations.

Table 3. Intelli gence Assessments.

Organization Score
- ACAS 1

Armored Cay Sqdn 0
Mech/Armor TF 0
MP Co 3
Special Forces 2
Dedicated Infantry 0
Combinations *

*fji ghest of any component organization.

b. Reaction.

(1) Definition . The reaction capability examined the
i nherent command , control , and comunications (C3) factors of the
organization ~r combined force being considered. Force options
composed of mixes of dissimilar organi zations that were comb i ned
“on—order ” were not assessed as having as high a reaction capability
as a single type force that habituall y plans and controls combat

‘

. operations.

(2) Scale. A scale of 0 to 3 was established for measuring
each organization ’s reaction capability. The ideal C3
characteristics received a score of 3; the worst, 0.

(3) Assessments. The reaction assessments for the
organizations considered are in table 4.

7



Table 4. Reaction Assessments.

Organization Score
ACAS 2
Armored Cay Sqdn 2
Mech/Armor IF 2
MP Co 2
Special Forces 2
Dedicated Infantry 3
Combinations 1

c. Firepower.

(1) Definition . The firepower capability was an assessment
of the expected combat outcome between the organization being
considered and a given threat force. It assumed that both forces
would initially be in contact and that all their organic weapons as
well as a normal “slice ” of supporting fires would be employed.

(2) Scale. A scale of 0 to 3 was established for measuring
each organization ’s firepower capability. An organization with a
capability to elimi nate a threat (attack and defeat the threat’ s
mission capability) was given a 3. (Elimi nation of every element and
remaining personnel was considered desirable , but unnecessary.) If an
organ i zation could only contain a threat , it was given a 2; 1, if it
could only defend itself. An organization incapable of defending
itself against the given leve l of threat was assessed at 0.

(3) Threat levels. Each of the assessments described above
was made separatel y dependent upon the threat level under
consideration . Since the need for sensitivity between every threat
level was not expected or required , the threats were regrouped to
facilitate this analysis. The grouping of threats used in the
anal ysis is shown in table 5. It should be noted that the last three
levels were recognized as surge situations of limited duration for the
RACO forces. This was an important consideration in assessing the
availability of combat forces.

Table 5. Analysis Threat Levels.

Agents , Saboteurs , Terrorists (Level I)
Diversionary Operations , Sabotage/Recon Platoons (Level II)
Airmobile Battalions
Airborne Battalion s* (Level III)
Airborne Regiments

*Not used in the final analysis.

8



(4) Assessments . The firepower assessments were numerous ,
since they were made individually for each combination force option as
well as pure organizations. The reader is therefore referred to
appendix B, which inc l udes the firepower scores among the data listed
for each force .

d. Coverage.

(1) Definition . The coverage capability was the ability of
the organization being considered to appl y its firepower throughout
the corps rear area. It is almost synonynous with the mobility
capability and was, ~n fact, developed by assessing average movement
rates that cou ’d be expected of each organization . The rate was
multiplied by 45 minutes (given as the approximate assembly time for a
just—landed airborne regiment), and the resulting radius was used to
calculate the circular area that could be covered by the option. The
fraction of the total corps area that could be thus covered was used
to reduce the raw firepower assessment (discussed in the preceding
paragraph) .

(2) Assessments . The movement rates assessed for each force
are given in table 6. Combined organizations were assigned the rate
of the slowest organization .

Table 6. Movement Rate Assessments.

Organization Score (kph )
ACAS 120
Armored Cay Sqdn 20
Mech/Armor IF 20
MP C0 10
Special Forcesb 120
Dedicated Infantry b 120
Combinations a

a. Lowest of any component organization .
b. Assumes air assets for force mobility.

e. “Normal Mission ” Penalty .

(1) Definition. It was clear to the RACAT that when an
organization was given a RACO mission , there could be an expected
impact on its primary or “normal” mission. This impact was accounted
for in the scoring process by assigning a penal ty to be assessed
against each option sel ected for a RACO mission . This penalty
considered the total number of units involved in the “normal mission; ”
e.g., corps reserve. Penalties were assigned for each unit taken from
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that mission . The penal ty for force options consisting of a
comb i nation of organizations was the same as the greatest penalty for
a component organization of that option . These penalties became
si gnificant discriminators in ranking the forces that were exami ned
for battalion and greater threats .

(2) Scale. A scale of 0 to 3 was established for measuring
each organization ’s mission penal ty. When the number of units being
considered for RACO missions would not have caused any degradation to
the “normal mission ” of all the corps ’ units that were assigned to
that “normal mission ,” then that quantity of units was assessed a
score of 3. If there was a minor degradation of that “normal
mission ,” then the quantity of units was assessed a score of 2. A
score of 1 indicated a severe degradation; and 0, a total failure of
that “normal mi~sion ” within the corps .

(3) Battle phases. It was recognized that , because the
penalti es for some organizations varied in some circumstances , the
penalties should be assessed separatel y by the phase of the corps
battle that was being considered. For example , while some mech/armor
task forces were uncommitted in both the covering force battle and
portions of the MBA battle , using them for RACO was more hazardous
during the MBA battle , because their reinforcing capability might be
required at the FEBA. The four battle phases are i dentified in table
7.

Table 7. Battle Phases (for Penalty Assessments)

Covering Force Battle
Initial MBA Battle
Later Stages of MBA Battle
(Potential or Actual Breakthrough)

Attack (Counteroffensive)

(4) Assessments. The assessments are given in appendix A.

• f. Assessment Weights. The five assessments were then combined
for each force al ternative as shown in figure 5. Note that the RACAT
was asked to assign weights to each assessment , for each threat level ,

• to reflect the assessment ’ s importance to the particular force
requirement in the given condition. For example , the intelligence
assessmen t was considered to outweigh all other factors in response to
agents , saboteurs , and terrorists , but was relatively less important
with regard to airmobile and motorized airborne threats. Every force
was given a single score for each threat and battle phase
contingency . The scores for each force option were used to rank-order
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all 137 options in each contingency situation. Table 8 displays the
weights given each assessment.

Wei ghtthreat X Intelligence

~~~~~~~~~ X Reaction

~~~~~~~~~ X (Firepowerthreat X Coverage)

~~~~~~~~~ X “Normal Mission ” Penaltybattle phase
Scorethreat battle phase

Figure 5. Force Scoring Model .
Table 8. Assessmen t Weights

Mission
Intelligence Reaction Firepower Penalty Sum

Agent , Saboteur , 75 15 5 • 5 100
Terrorist

Sabotage/Recon Plt 35 25 25 15 100

Airmobile Bn 10 30 30 30 100

Airborne R gt 10 20 20 50 100

6. RANK-ORDERED PREFERENCES BY CONTINGENCY. The 137 force options ,
their component scores, calculated composite score, and assessmen t
weigh ts are contained in appendix B for each contingency. Appendix C
contains the same information ; however , onl y qualif ying options are
included and rank-ordered by their composite score for each
contingency. Two criteria were established for force options to
receive a ranking. First ., they had to have sufficient firepower to
elimi nate the threat; i.e., have a firepower score of 3. They also
had to have no more than a severe “normal mission ” penalty associated
with their performing a RACO mission; i.e., a score of 1 or more for
“normal mission ” penal ty.

• 7. “ON-ORDER” FORCE.

a. Genera l.

(1) The first approach taken to develop a combat force for
RACO missions was based on three premises. First , initial in— place
forces in Europe would probably be insufficient for a dedicated RACO
mission . Secondly, MP companies would probably not be capable of
elimi nating all types of threats. Finall y, other combat forces may be

11



I

available for limi •ed per i ods of time for RACO missions on an
“on-order ” basis.

(2) Based on these premises the rank-ordered l ists of force
options in appendix C were employed , except that options that included
dedicated infantry battalions were ignored. Also , force options with
“tie ” composite scores were subjectivel y screened to eliminate
irrational choices , such as four ACAS when three ACAS received a tie
score. Other subjective considerations could al so be incorporated ,
such as quicker reaction with ACAS than with mech/arrnor forces.

b. Special Forces. After evaluation by the RACAT , i t  was
concluded that special forces ’ role in any force opt ion should be
limited to base defense training, early detection , and other
non— firepower related activities , since their firepower is limited to A
small arms and can easil y be sw-passed by that of an MP platoon .
Also , their special expertise represented a va luable asset to the
corps commander that should not be wasted .

c. Military Police.

(1) For threat levels of less than battalion size., the
conc usion was that the MP comp any would be the initial and primary
response because:

• (a) Its organic firepower was sufficient to eliminate
(defeat) any threat in this port i on of the threat spectrum . (See also
MP RACO study war games.)

(b) It satisfied firepower requirements by itself , so
that the RACO command and control structure was simple and organic ,
and did not involve coordination with other “ ad hoc ” elements. Also ,
MP command elements were most familiar with the rear area and its
potential threats.

C c) Finally, it could perform RACO missions with less
penalty to the “normal” MP mission in more situations (including a
threat breakthrough) than other types of combat forces.

• (2) It is important to note , however , that there may be
insufficien t MP asset s to handle all such threats without some
dedicated RACO augTientation , which wi l l  be discussed in paragraph 8c.

d. Combat Forces.

(1) General. When the batta n-level and greater threats
were reached , analysis of the rank-oroered force option lists
indicated that combat forces were best. “Normal mission ” penalties
were the most significant determinant in ordering the rankings and MP5

12



received the lowest penalties of the non—dedicated units.
Nonetheless , the MPs ’ limi ted firepower , and consequent relegation to
an augiientation role , prevented t hem from being in leading options.

(2) Combat force availability. The combat forces ’ firepower
was clearly time—phas ed. Figure 6 presents the availability of combat
forces in four phases of battle. Note that while mech/armor task
forces were relatively available at early stages , they were associated
with increasing penal ties to their “ normal mis sion ’ during later
phases . Cavalry was never available in sufficient numbers in Europe
III to elimi nate batt alion — level or greater rear area threats.
Similar , intense commitments for all combat forces were envisioned
during breakthrough conditions.

13



“O~I -O RD ~iR ” FORCES I~I ORD ER OF A V A I l A B I L I T Y  III EUR III

(BY 3A TTLE PHASE)
(FOR AIRI ’OBILE/A IRBORn E T IiREATS- P,~1 & RGT)

~~~~~~~~ 

~ > ~~~AK THR OtI GH ~~~ UT EROFF~

t IECH/ARII IF ACAS’ NON E ACItS

ACAS MECII/AR;•I IF’ rECJUARM IF

CA’~ SQOII ” CAV SQDN”

‘ TIE

NOT AVAI LABLE III SUFFICIEI’IT NUMBERS

Figure 6. “On—Order ” Forces in Order of Avai labi l i ty

(3) “On—order 1’ force options by contingency. These
observations led to a conclusion that several “on-order” force options
existed . They were based on 16 contingencies of threat ~nd battlephase. These options are displayed in fi gure 7. Note that , although
air cavalry attack squadrons had characteristics that were preferred
to mech/armor task forces, the relative availability of four
mech/armor task forces made them a higher scoring option in the
covering force phase of the corps battle. Note al so that no force
with firepower sufficient to defeat larger threats was available
during a threat breakthrough .
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“ON -ORDERs CONCLUS IONS (CONSTRAINED TO FUR III)
(
~IO ~RACO BDE~

)

TUREAT AGE~1TS

ATTIE LEVEL SABOTEURS ~~~~ AIIBL ABN I

PHASE TERRORISTS DIVERSIONARY 3N RGT

COVERING FORCE ~P MR 2 ACAS 4 ‘1/A IF

~1RA I ~lP • MR . 2 PEAS 3 ACAS

AVAILABLE FORCES
~ A, BREA~T;1R3UGH 

I LACK FIRE POWER

•~TTA CK MR 2 ACAS 3 ACPIS

SURGE REQUIREMENT OF LIMITED DURATION

Fi gure 7. Contingency Conclusions for “On —Order ” Force Options.

(4) Recommendation . Nonetheless , further evaluation of
operational considerations led to the recommendation that “on-order ”
missions could be given to onl y one force . The recommendation for the
“on—order ” force option , then , was three ACAS . Unusual , spec ia l
contingencies , such as wooded or mountainous terrain or MOUT , w o u l d  be
cause for modifying or adding other type units to the “ on-order ” RACO
force .

(5 ) Limitations. The premises ( l is ted in paragraph 7a) on
w h i c h  the  “ on—order ” force options were designed imposed several
l imitations to the force recommended.

(a) The ACAS option does not necessarily achieve tota l
elimi nation of the threat. MPs could have a significant task in
“policing” the battlefield.

(b) Command , control , and comunication structures would
be on an “ ad-hoc ” basis within the overall RACO structure.

( c ) For any opt ion  selec ted , RACO was a secondary
mission and would not necessarily receive the same attention required
by the primary, or “normal mission .”
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(d) Closely al l ied wi th  this is the fact that there
would be some penalty to the “on-order ” force ’ s “ normal mission ” when
performing a RACO contingency mission .

8. DEDICATED FORCE.

a. General.

( 1) Because of the l imitations de~scribed in the last
paragraphs , another basic force option was considered. This was a
RACO force compos ed of units with a sing le , dedicated RACO mission .
While elements of this force were considered in the initial
assessments, such as straight (non—mechanized), infantry battalions ,
other types of forces were also considered for a dedicated RACO role.
These departures from the assumption s on which the assessments were
made limited the role of those assessments to one of a data base for
starting the development of a dedicated force .

( 2) The dedicated RACO brigade would be composed of straight
(non—mechanized ) infantry battal ions and other type forces. It was
assumed that assets would be available for force mobility of
dismounted elements , although these could be truck assets at times.
F i n a l l y, this force option could be composed of arriving, as we l l  as
in—place , corps units , that are avai lable at H—hour. Alternativel y,
it could be a CONUS-organized force that mi ght or mi ght not be
available in Europe at H-hour. In the latter case , if the dedicated
force was not available , the corps commander could either dedicate
in-place forces or designate “on-order ” forces as discussed in
paragraph 7.

b. Military Police. The recommendation for threats less than
battal ion—level changes only sli ghtly. MPs were again recommended for
this end of the spectrum for the identical reasons given in paragraph
7c. But , whi le MPs still may require assistance from other forces ,
these force s could now come from dedicated RACO forces , w h i c h  i s
discussed next.

c. Combat Forces. For the battalion-leve l and greater end of the
threat spectrum , a dedicated RACO force of two mechanized infantry
battalion s and one straight (non—mechanized) infantry battalion was
recolTriended, plus one ACAS from corps aviation as sets dedicated to
RACO . This would allow efficient use of the av iat ion support

• str ucture that exists at corps. Also , since the RACO br igade would  be
in  a dedicated confi gu ra t i on , the original mech/armor alternative
developed from the Europe III scenario ’ s in—place task forces could be
sub stituted with pure mechanized battalions , w hich were sufficiently
surv ivable , pot ent and less costly. This force recommendation
provides rapid response with the ACAS; ground—gaining and

16



MP—reinforcing capabi l i t ies wi th the infantry elements; surv ivab i l i ty
and firepower w i th  mechanized elements for the ~ioto rized threat; and
posi t ive comand , contro l. and communicat ions through its dedicated
mission structure.

d. Additional Considerat ion. The existence of an additional
for ce option was also noted . An airmobile d iv is ion could be formed
into dedicated RACO brigades , one per corps . A brigade would not have
the firepower of three ACAS but would s t i l l  be suff icient to counter
the threat. It would also have the ad’ iantage of rapid response and
habitual associ ati on of attack and infantry elements. The
questionabl .e avai labi l i ty of such an asset to the corps commander made
such an option beyond the scope of this study.
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A PPENDIX A

“NORMAL MISSION” PENALTIES

NUMBER OF UNITS
Organization 1 2 3 4 5 6

Cover in g Force
ACAS 3 2 1 1 — —
Armored Cay Sqdn 0 0 0 0 0 0
Mech/Armor TFs 3 3 3 3 - -
MP COs 3 3 3 2 1 0

MBA
ACAS 2 1 1 1 — -
Armored Cay Sqdn 3 0 0 0 0 0
Mech/Armor IFs 2 2 1 1 0 0
MP COs 3 3 3 2 1 0

MBA , Break throu gh
ACA S a a o a - -
Armored Cay Sqdn 0 0 0 0 0 0
Mech/Armor IFs 0 0 0 0 0 0
MP COs 3 3 3 2 1 0

Attack (Counter Offens ive )
ACAS 2 1 1 0 - -
Armored Cay Sqdn 0 0 0 0 0 0
Mech/Armor TFs 0 0 0 0 0 0
MP COs 3 3 3 2 1 0
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-1~P+ 4M.”A 13.654 0 .0613 3 :3 1 Cl

113 : 137 i’i~ 0 .6 1 6  0 .240  :3 1 1 Ci
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4 11 .- A  30 17  0 .5 15  0 .2 4 0  3 U 1 0
I M : A  4015. 0 .516  0 .24 0  3 0 1 Ci

M - -A #73 .5 .  0 .5 1 6  13.240  C: Ci 1 Cl
:.M ’~A -~- 335 8.516 i J . 2 4 U  . :  0 1 0
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Ci 1 LI

— 
I ~ 1i~ U ~t~

1 H 1 1
H ~ ‘~~~~ , 4t 1  Li 1

13.5 16 0.2413 :3’ U I Cl
.7 C C

B-9



V:~CCi ‘H 1 3~~R R I  Pr IC E :  ILE EA TTAL ’IUN
E:13~~TLE F’HA,Hi : HTT R5j~- .

Ci. 713 0 .10  0.313 13 .713
V F5’ I P ‘ ‘

I - 
. , ‘ , . ~

‘ i’ L’~ ‘.
, - ,

_ 1 . : ~ ’- . i  s :.:~U 13 . 13513 0 1 2 .7
13 1. ;;,CiiJ 0.13513 13 3 2 ‘2

1A - : A 7 - ~- Ei . . ‘~130 1 .0013  2 1 2
213C .A5 --  Ci 1 . 7 - 1 3 - 3  1.000 C: 1 2

13 1.900 1.13130 C: 1 2 14A,:.A s. r 13 1.600 1.13013 :3 1 2’ 5’

13+ 13 0 .572  13.24 13 1 U 2 Ci
Ci 0 .744 0 .24 0  2’ U 2’

7M. Fi-I- C’ 1 3 . 74 4  0 .2 40  2’ 0 2 13
- M .. ’ .R÷ Ci 1 3 . 2 1 6  0 . 2 4 1 3  :3 CI 2 13

7 . 1. I7,i3cI 1 Ci 5: 7
2 -s ’ i  I 0~ri 2 U
2 .45 . 0 1.0013 2 Ii ‘3 :3

Ic13 .~ 13 13.572 0 .2 4 0  1 U 2 Ci
‘I - LI H 74-. o :40 — 11 —.7 f3 ’ -.-’ -i- Ci U . 7 ~~4 0 . 2 40  2 U 2 13

13 0 .816 13.24 0 3 2 C’

~r ’ 13 ÷ 1FtCHC’ 1.2 54  0 .060 :3 3 1 2
LSV F ’÷ ~A:. A5 1.2 -54  0 .050  3 :3 1 2
11IP+ 113C.A5. 1 .254 0 .060 3 3 1
4MF’r IA L :H : :  1..2~ 4 Li .U ~ U :~ C: 1
111 13— 2 A CR : 5  13 .954  0 .060 .3 3 1 1;5 ,31313 :5 ~J. 954 0 .0513  :3 C: 1 1
~~~~ 213C.Fi’i 13.95~ 0.1350 5: 3 1
~ MP ÷ 2A1313: E . 0 . 954  0.060 C: :3 1 1
i I’lP+ .3AC . 135 0 .9 54  0 . C i € E 1  C: 3 1 1
_ IIF — L I  ~~~~ I ~~~~~ 3 1
.311F’-- 3A0R. E U .  ‘35~ 0 .060 C: 3 1 1
4 t-1P~- -3A0A5 0 .954 0 .050 :3 :3 1 1
I M P +  ILl’S: 1.518 13.0613 1 :3 1 :3
ii-’P-~ 1032 1.5 18 ‘3 .060 1 C: 1 ‘3
.31-1P+ 1015. 1.5:3 6 13.060 2 C: 1 C
~~ p + 1t ’15 1.536 13.060 2 C: 1 3
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13 0 .554  0.050 :3 3 1 13
Si 0 . 5 5 4  13 . 1350  : :  3 1 0
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1~~:A:5. 2513’. ~~~~5 i 5  0.240 1 1 1 13
j 135. 13 13 3T ~ i” Ci.~~i5 0.240 7: 1 1 13
~13, i13:~ 4 5.4’... 51. 516 0 .240  .3 1 1 13

L ,‘ I r l’~ L i  _~..t ii 1 1

1 3, 6 16  0 .24 3  3 1 1 5-
1 3 , 3 4 1 3  :5. 1 1 5

~~~~~ 
_L _ 1~ . 13.516  51.240 7 1

~~5’~~5. 1 :4” .- 51 .515 51.34 5 1 3 1 1 C
13 C F’:. 31313 ”- ~.515 0 .24 0 3 1 1 5’.
13513 :5 3 4  0 . 6 1 6  0 .2 4 5 1  3 1 1 C’

:.“,‘ .H 4 L ’- ”’.’ . 0.6 15 0 .24 0 2 1 13

I ;1 A 1 3 3 3 . Ci 444 13 .24 0  2 Si 1 5
~~~~ lIt’S . 0 .4 4 4  0 .24 13  2 U 1 13
4j , . 13 171 3 EI .5j 5  0.2-40 .3 0 1 0
‘4!’1. ’A s D I . S-  0 .5 1 6  0.2413 .3 5i 1 1
~ ‘t . . ’A 25j 3, 51.444 0 . 2~~0 2’ 1 13
2”i .. R  3 3 3 3  13 .5 15  0 . 2 4 5 1  .3 1
SM . A 3J7 5 13 . 51. 6  51.24 13 3 Ci 1 Si

~~‘i. . A  2 7 1 3 .  1 3 .5 1 5  0 . 2 4 1 3  3 Cl 1 C’
:1: 13 1337 U.~~44 51.240 2 0 1 13
2t-1 --’- A :2~~1’ . 0.516 0 .240  .3: 0 1 13
.711 . 13 :7, 7 51 .515 0.2451 7’ 13 1
4V . . A 1712 13.5 16  0 . 24 0  ‘3 13 1 13
111 13 4015. 51.515 0 .2 4 0  C: 51 ‘ 1  13

‘1 C~ ~.3j 7  0 . 5 15 13. 2 4 Ci 7. Ci 5 ‘3
.3i’1~’A 4 0 7  0.515 13.24 13 :3 0 1. 13
411 A 4 0 13  13 .51 6  ‘ 3 . 2 45 1  :3 U 13

1033 I C A ’ - , ’ 0 .444 13.2 -40 2 ‘3 1 5-.
10 1 7  2513’- . ” 0 .4 4 4  U . 2 4 E 1  2 0 1
53: 15. :.IH’ .. 0.515 0.240 2 0 1 13
131:5; 4 .113 ” 13 .5 16  13.24 51 17 1 13

3:15 1,13r 1 7 13 .444  0.240  2 0 5 13
.3711 1-~~r ’i ” ~ 0.515 0 .2~~13 5: -2 1 5
.731 -3 ’ :5- 13 -’ 13 .515  0 .2 4 5  1 Ci 1 13
1333 4 14- . ’ 0 .515 Cl . 24 5 1  3 13 1
13:3. 11313 .’ E1. 4 44  0.24 5 1 0 1
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~
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~J~-+ l~~~”,.’ 0 .5S :  U . U 5 5 l  .3 7: 1 5:
— iF I ‘‘ ‘  1 ~~~ II  i rS i  1
ii

~~~I. —H Ii Ui- li - 1
:;:M1— -t- i L - H ’ .,- ’ 0 .524  u . Lj 60 2 :3 1 0
‘7:~~+ 21313 ,-.-- 13.5:36 C.UGU .3 .3: 1
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APPENDIX C
RANK-ORDERED FORCE OPTIONS AND SCORES
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